CHAPTER V

The simple setting forth in the preceding chapters of the theoretical con-
clusions resulting from the experimental investigations carried out to deter-
mine the nature of the process of cementation define the actual state of our
knowledge on this subject. It does not, however, seem to me useless to fur-
ther summarize and briefly classify this knowledge, and to show how the
inconclusive and at times apparently contradictory results of the first experi-
mental investigations are clearly explained by results of more recent inves-
tigations. This will place still better in evidence the real value of the most
recent studies, showing that the experimental foundation of the new theories
is considerably more extensive than that 'on which they were directly
constructed.

One of the questions which has been discussed at greatest length and with
the greatest interest is the part played in the process of cementation by the
various carburizing gases, especially as compared with the direct action of the
free carbon. And here, it seems to me, one of the prinicipal causes of the dis-
cordance of opinions must be sought in the fact that in many cases the various
experimenters set themselves, in reality, quite different problems, which could
not admit of a common solution. It is easy to see this by examining, for
example, the experimental data discussed by Ledebur and by Guillet in their
polemic, which I reviewed at length in the preceding pages. Thus, for
example, Guillet, among other things, proposed to show that pure carbon, in
the absence of the smallest trace of gas, can not cement iron, but he admitted
explicitly that in industrial practice the carbon monoxide produced by the
oxygen of the air contained in the cementation boxes on the carbon of the
cement may give rise to a cementation, though "very slow." Now, given
this premise, it can not but cause surprise to see Ledebur oppose to Guillet, in
proof of the possibility of producing the cementation directly with solid car-
. bon without the intervention of any gas, experiments carried out without the
least precaution for eliminating from the medium in which the cementation is
effected precisely that gas (air) to which Guillet had, at least partially,
attributed the cementation. This fact, otherwise inexplicable, is easily

1 The contents of this chapter have already been published in part in a note which
appeared in September, 1911, in the Rassegna Mineraria, Metallurgica e Chimica. In the
present compilation, however, have been added various considerations relative to many
researches carried out since that time.
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